Ube3a/E6AP is involved in a subset of MeCP2 functions.
Rett syndrome (RTT) and Angelman syndrome (AS) are devastating neurological disorders that share many clinical features. The disease-causing mutations have been identified for both syndromes. Mutations in Methyl-CpG Binding Protein 2 (MECP2) are found in a majority of patients with classical RTT while absence of maternal allele or intragenic mutation in the maternal copy of UBE3A gene encoding the human papilloma virus E6-associated protein (E6AP) cause most cases of AS. Extensive studies have been performed to determine the cause of the neurological problems in each disease. However, the genetic and molecular basis of the overlap in phenotypes between RTT and AS remains largely unknown. Here we present evidence that the phenotypic similarities between the two syndromes might be due to the shared molecular functions between MeCP2 and E6AP in gene expression. Our genetic and biochemical studies suggest that E6AP acts as an essential cofactor for a subset of MeCP2 functions. Specifically, decreased expression of Ube3a was able to rescue the cellular phenotypes induced by MECP2-overexpression in Drosophila. And biochemical assays using mice and cell culture systems show that MeCP2 and E6AP physically interact and regulate the expression of shared target genes. Together these data suggest that MeCP2 and E6AP play a role in the transcriptional control of common target gene expression and provide some insight into why RTT and AS share several neurological phenotypes.